Abstract: Bladder injuries are very common in patients who have had road traffic accidents. The method of diagnosis and management of such injuries is well established and accepted. However, trauma to the bladder can be associated with other life-threatening injuries which are frequently missed, and often diagnosed during laparotomy for other reasons. The aim of this study was to diagnose bladder injury in polytrauma patients as early as possible, taking into consideration the fact that these patients are hemodynamically unstable and require rapid evaluation and management. In order to achieve our objective, we used bedside sonography with retrograde instillation of normal saline to diagnose bladder injury in addition to use of the conventional retrograde cystogram.
Introduction
Urinary tract injuries occur in 10% to 15% of cases of blunt/penetrating abdominal trauma. Urinary bladder injuries are often associated with pelvic fractures and occur mostly due to external force. 1 About 15% of all pelvic fractures are associated with concomitant bladder or urethral injuries. Fragments from the fracture site usually result in extraperitoneal bladder rupture. 2 If the urine is infected, extraperitoneal bladder perforation may result in deep pelvic abscess and severe pelvic inflammation. Similarly, a direct blow to the lower abdomen may result in intraperitoneal rupture. If the diagnosis is not established immediately and urine is sterile, there may be no symptoms for several days, otherwise immediate peritonitis and acute abdomen will develop. Therefore, timely assessment of these cases is fundamental in reducing morbidity and mortality. The majority of extraperitoneal ruptures can be managed with simple catheterization (urethral or suprapubic) for 2-3 weeks. If the patient is taken to the operating theatre for associated injuries, extraperitoneal rupture may be repaired concomitantly. Intraperitoneal bladder rupture requires surgical exploration, and catheterization alone is not sufficient. 2, 3 Gross hematuria in the presence of a pelvic fracture is highly suggestive of a bladder injury. Diagnosis is confirmed with the help of conventional retrograde cystography and computed tomography (CT) cystography which is an excellent method for detecting bladder rupture. Although a cystogram is 95% to 100% accurate for detecting bladder perforation, it is difficult to perform in emergency conditions in a critically ill patient. The aim of this study was to diagnose bladder injury in polytrauma patients at the earliest, keeping in mind the fact that these patients are hemodynamically unstable and require rapid evaluation and management. 
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Material and methods
This study was conducted at the MGM Medical College, Navi Mumbai, India, from May 2005 to May 2006. All patients included in this study were admitted for polytrauma with a history of road traffic accident or a fall from a height. In order to achieve our objective, we used a simple test (bedside sonography with retrograde instillation of normal saline) to diagnose bladder rupture. All patients underwent retrograde instillation of sterile normal saline through a Foley catheter, and bladder distension and disruption of the bladder wall were viewed on sonography. Retrograde cystography was performed in all cases subsequently, and the findings of both tests were correlated. Patients with obvious urethral injuries were not included in the study because Foley catheterization was mandatory to perform these diagnostic tests.
Results
Of 103 patients admitted with polytrauma, 22 had clinical features suggestive of bladder injuries. All 22 cases were first evaluated on sonography with retrograde instillation of the normal saline test. The test was positive in 20 cases. A conventional retrograde cystogram, subsequently done to reconfirm, was also positive in 20 patients only. Both tests were falsely negative in two cases of extraperitoneal rupture because the rent was sealed by hematoma. Rupture of urinary bladder was present in all 22 patients, 18 ruptures being extraperitoneal and four intraperitoneal.
Discussion
There is already a well established and standardized approach for the diagnosis and management of bladder injuries. However, bladder trauma is seldom an isolated injury, and is usually one part of multiple injuries. Bladder injuries are frequently missed in polytrauma cases because of attention being focused on more life-threatening injuries, eg, head injury, tension pneumothorax, hemothorax, and hemoperitoneum. 4 Radiologic examination is of paramount importance and should be performed to identify and classify the injury and to plan surgical repair, but should not hinder hemodynamic stabilization of the patient.
Several radiologic evaluations are appropriate, ranging from CT cystography to basic retrograde cystography. Evaluation of the urinary bladder and free fluid in the pelvis can also be done with sonography with fair accuracy when the bladder is fully distended. The detection of peritoneal fluid in the presence of normal viscera or failure to visualize the bladder after transurethral introduction of saline is considered highly suggestive of bladder rupture. 5 Abdominal CT, in general, is inferior to the retrograde cystogram as a method of detecting bladder injury, unless CT cystography is used as an adjunct to CT. As reported in various studies, CT abdomen has an accuracy of only 50%-60%. 6, 7 Although a conventional retrograde cystogram is 95%-100% accurate in diagnosing bladder rupture, controversy persists regarding the need for a retrograde cystogram in patients without gross hematuria. Cass 8, 9 suggested that the presence of microscopic hematuria is an indication for an immediate retrograde cystogram, whereas Antoci and Schiff 10 and Fallon et al 11 stated that only gross hematuria warranted evaluation.
Irrespective of the presence or absence of an indication, it is reported that fewer than half of trauma patients are in a condition which allows diagnosis of bladder rupture by a retrograde cystogram. Moreover, accurate and rapid disposition of multiple-trauma patients is crucial for optimal outcome. We used retrograde instillation of normal saline because almost all cases of abdominal trauma undergo sonography and addition of this method at the same sitting aids the diagnosis of bladder injuries without delay and at no additional cost. Although the accuracy of the ultrasoundguided saline test needs further verification in a larger sample size, it has the advantages over the retrograde cystogram of being simply and rapidly performed (average time eight minutes), being able to be performed at the bedside in critically ill patients, having no risk of the radiation exposure associated with CT cystography, and no risk of anaphylaxis associated with contrast material.
Conclusion
A large number of bladder trauma cases are managed by general surgeons as part of care of multiple injuries. It is not possible to perform a retrograde cystogram or CT cystogram in all cases, either because of hemodynamic instability or because a decision to perform laparotomy has already been made as a result of solid organ injury or perforation peritonitis. The saline test under sonography can help to make an early diagnosis of bladder rupture with reasonable accuracy. Moreover, it is cost-effective, free of radiation exposure, and avoids the potential risk of an anaphylactic reaction associated with contrast material.
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